Seeds of lettuce (Lactuca sativa L. cv. Grand Rapids) were imbibed and given either short irradiation with red or far red light prior to drying or dried under continuous red or far red light. Seeds treated with either short or continuous red germinate in darkness, whereas seeds treated with either short or continuous far red require a short exposure to red light, after a period of imbibition, to stimulate germination. Irradiation of dry red seeds with far red light immediately before sowing results in a marked inhibition of germination. This result was predicted since far red-absorbing form phytochrome can be photoconverted to the intermediate P650 (absorbance maximum 650 nm) in freeze-dried tissue. A similar far red treatment to continuous red seeds is less effective and it is concluded that in these seeds a proportion of total phytochrome is blocked as intermediates between red-absorbing and far red-absorbing form phytochrome, which only form the far red-absorbing form of phytochrome on imbibition. The inhibition of dry short red seeds by far red light can be reversed by an irradiation with short red light given immediately before sowing, confirming that P650 can be photoconverted back to the far red-absorbing form of phytochrome. The results are discussed in relation to seed maturation (dehydration) on the parent plant.
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Lettuce seed germination is under phytochrome control (1) . Seeds sown in darkness fail to germinate unless given a short exposure to R' after a period of imbibition. Dry seeds do not respond to R and it has been demonstrated that a water content of 15% is necessary for complete effectiveness of R (3) . Seeds imbibed and irradiated with R can be redried without affecting subsequent viability (16) . These redried seeds will germinate in darkness and can be inhibited by a short exposure to F after imbibition. On the basis of these experiments, it is concluded that phytochrome in lettuce seeds matured (dehydrated) naturally is predominantly in the Pr form, and that in the dehydrated state photoconversion to Pfr is not possible. This has been demonstrated photometrically in seeds (11, 14, 15) and in freeze-dried tissue (6, 10 (6, 10) predicts that the Pfr present in dry R seeds should undergo photoconversion with F to the intermediate P650. Although P650 can revert to Pfr very slowly in darkness, it was predicted that if R seeds were sown immediately after F germination would be significantly reduced. This is because on rehydration some of the P650 formed forms Pr. This results in a greater proportion of the seeds having a Pfr level below that threshold required to stimulate germination. Table II shows that irradiation of dry R seeds immediately before sowing results in a 74% inhibition of the dark germination. In contrast only 40% of the cont R seeds are inhibited by the same treatment. We concluded that the cont R seeds contain a lower proportion of total phytochrome as Pfr in the dry state. Since cont R seeds are dried under cont R irradiation which cycles the phytochrome continually between Pr and Pfr during dehydration, it was predicted that a portion of phytochrome would be blocked as intermediates between Pr and Pfr, most likely as Pbl, behind the slowest dark reaction as complete photoconversion is restricted (9) . This Pbl would then form Pfr on imbibition and would trigger germination. This situation, although not important in the case of lettuce and other seeds requiring R to germinate, could be important in understanding the photocontrol of dark germinating seeds such as Amaranthus caudatus (7, 11) . In this case continuous or intermittant F is required to inhibit germination. This is interpreted as being necessary to remove Pfr, formed by some process during imbibition over a period of time. Intermediates such as Pbl may well be the source of this Pfr and therefore the conditions which favor its accumulation during seed maturation on the parent plant are very interesting.
On the basis of experiments with freeze-dried tissue it was predicted that the F inhibition of dry R seeds would be reversed by short R given immediately after F. Table III demonstrates that the germination of R seeds is readily F/R reversible in F the dry state, confirming that the reaction Pfr P650 is R occurring. Studies of P650 in freeze-dried tissue demonstrate that it can slowly revert to Pfr in darkness (10) . This observa- Table I (11, 14, 15 (14, 15) . This situation has led to the term "seed" phytochrome (11, 14) , but this is no longer necessary since it represents only the reactions of normal Pfr and intermediates under conditions of dehydration.
The light quality during maturation of a seed on the parent plant is an important factor controlling subsequent germination. In particular the R/F ratio has been shown to vary considerably under a leaf canopy from that in open sunlight (13) and with the time of day (12) . Seeds matured under different R/F ratios have been demonstrated to have marked differences in germination behavior (12) . LITERATURE CITED 
